We examine the impact of economic news releases on returns, volatility and jumps of the stock and foreign exchange markets of South Africa. We also assess the impact of macroeconomic determinants. The dataset range is fifteen years covering the period from January, 2000 to December, 2014. Results are robust to different sub-periods before and after the global financial crisis of 2008. Volatility is estimated with the use of the median realized variance estimator. Jumps are also detected. The impact of the announcements is assessed building using regression techniques. Returns, volatility and jumps of both stock and foreign exchange markets are significantly explained nationally by macroeconomic fundamentals and economic news releases.
Introduction
Investors are interested in any new information arrival in financial markets. The detection of any new information helps prediction. The most common type of such information is unexpected events causing stock market anomalies. Such events affect returns, dispersion (volatility) and discontinuities (jumps). This is why financial markets show unexpected behavior on days with economic news. McQueen and Roley (1993) , Remolona (1997, 1999) and Andersen et al. (2007) , among others, studied whether economic news releases affect asset prices. These papers have showed strong evidence that macroeconomic announcement do affect financial markets. In particular, there are several studies that investigate the impact of economics news on financial markets (see Nowak et al. 2011 , Rosa 2011 , Marshall et al. 2012 , Elder et al. 2012 , Vortelinos and Gkillas 2018 . Other papers focused on financial announcements. Finnerty et al. (2013) examined the impact of credit ratings on five-year credit default swap (CDS) spreads. Fiordelisi et al. (2014) researched the impact of monetary policy decisions of the interbank market on banks between June 2007 and June 2012. Ricci (2015) assessed the impact of ECB monetary policy announcements on the price of large European banks. Kenourgios et al. (2015) examined the effects of quantitative easing announcements by the European Central Bank, the Bank of Japan and the Bank of England on exchange rate dynamics. The findings in several cases suggest that the economic announcements affect the investors' expectations. Furthermore, they also indicate that macroeconomic variables and macroeconomic announcements affect financial and commodity futures markets. Baum et al. (2015) examined the effect of macroeconomic news from China on other financial and commodity markets and found that Chinese macroeconomic announcements influence global markets. More specifically, Chinese macroeconomic announcements affect asset prices and move stock indices, foreign exchange, energy and industrial commodities. Cakan (2012) noted that inflation shocks and unemployment news affect stock and bond markets in different ways. Cakan et al. (2014) analysed the impact of US macro announcements on emerging stock markets and found that US macroeconomic news do affect emerging stock markets. Shaikh and Padhi (2013) investigated Indiaś VIX response to macroeconomic announcements, considering various macroeconomic indicators and noted that Indiaś VIX is responsive to several indicators. According to other studies (see e.g. Hausman and Wongswan 2011) , US macroeconomic news have an impact on emerging markets. Moreover, Balcilar et al. (2017) noted that US macroeconomic news of inflation and unemployment affect the returns and volatility of the emerging Asian stock markets considered. Shu et al. (2016) found that Chinese equity, bond and currency markets influence other Asian stock markets during US stress and non-stress periods. Bahloul and Gupta (2018) analysed the impact of macroeconomic news surprises for Canada, the Euro area, Japan, the UK and the US related to returns and volatility for West Texas Intermediate and Brent crude oil futures. Bauwens et al. (2005) and Hashimoto and Ito (2010) examined how markets in developed countries respond to European and Japanese macroeconomic announcements. In particular, they examined whether changes in asset prices can be explained by fundamental factors. Hashimoto and Ito (2010) found that, actually, macroeconomic statistics news have a significant effect and can explain changes in asset prices, showing that price volatility increases after such announcements. De Pooter et al. (2014) examined inflation expectations for Brazil, Chile and Mexico, based on Chinese macroeconomic announcements (consumer price index (CPI), gross domestic product (GDP), industrial production (INP), PMI, retail sales and trade balance). However, they found that Chinese announcements do not affect the one-year nominal rate in these countries. After examining the relationship between oil prices and economics news, Elder et al. (2012) found that oil prices respond to macroeconomic announcements. Furthermore, Boudoukh et al. (2007) noted that there is a link between futures market and fundamentals, showing that several factors, such as market microstructure effects and news about Brazil, have an impact on prices. Finally, regarding the continent of Africa, there are very few studies to investigate the impact of economic news on financial markets. Gupta and Reid (2013) examined the sensitivity of a range of industry-specific South African stock market indices to monetary policy and macroeconomic news by applying a Bayesian vector autoregressive model. Esin and Gupta (2017) studied the impact of US macroeconomic announcement surprises on the volatility of the South African equity market by employing parametric estimation techniques. Gkillas et al. (2018a) examined the impact of South African economic news on Botswana, Egypt, Kenya and Mauritius in both stock and exchanges markets via an Asymmetric Power Arch model. Previous studies examining emerging markets (including South Africa) on this issue are quite scattering. Furthermore, none of the previous studies investigates the impact of South Africa macroeconomic news on realized volatility. Volatility is a focal point in finance, as is the case with asset management and portfolio risk management, especially in emerging markets, which are considered to be more volatile. Nevertheless, volatility is a latent variable. It can be estimated using parametric and non-parametric techniques. However, any non-parametric estimator estimates quadratic variation, which is viewed as a better estimator for latent volatility. Furthermore, little research has been conducted so far to investigate the impact of economic news releases in realized volatility, while the existing literature has not studied the impact of economic news releases and macroeconomic determinants on volatility jumps in the South African financial markets so far. Jumps are important for portfolio risk management and asset allocation, since they add a source of risk in volatility, which is not easily subject to prediction. Furthermore, jumps can help the forecasting of equity risk premium (see Santa-Clara and Yan 2010), variance risk premium (see Li and Zinna 2018) , returns (see Andersen et al. 2015) and volatility (see Duong and Swanson 2015) . Previous studies on the impact of macroeconomic news have mainly focused on the first and second moment of the prices process -mostly estimated by parametric techniques-especially for advanced financial markets. On methodological grounds, we provide an econometric understanding of returns, realized volatility and jumps applying a vector autoregressive model with exogenous variables for the first time in South Africa. Thus, our study has two aims. The first one is to exploit the magnitude of macroeconomics announcements in order to explain returns, volatility and jumps. The second one is to investigate the extent to which these announcements can be extended to both equity and exchange rate markets. Such evidence can provide implications for investors and policymakers in South Africa.
We focus especially on the South African economy which is one of the wealthiest countries in Africa receiving a high level of interest as an investment destination from international investors. The South African Rand ZAR belongs to 20 most traded currencies in the world. In particular, from an economic point of view, we focus on South Africa for the following reasons: Firstly, South Africa presented impressive macroeconomic performance the previous years after a subdued period according to the South African Reserve Bank. Secondly, the recent entrance of South Africa in BRIC countries, as well as the announcement of the establishment of the New Development Bank (NDB) carrying out the objective of the establishment of the Development Bank of the emerging economies, changed this notation into BRICS (Brazil, China, Russia, India and South Africa), thus increasing the country's importance internationally. Thirdly, South Africa exerts major influence on the wider region. What is more, the geographical position of South Africa is in Sub-Saharan Africa. Its economic growth was quite high the previous years. The region still remains a fast-growing country worldwide. Finally, the declining trend in oil prices in recent years influenced greatly competitive economies in the region, such as Nigeria, which is expected to result in a significant influx of investment capital in non-oil producing countries, such as South Africa. 1 From a financial point of view, the contribution to the existing literature is that we extend previous studies by examining the JSE South African market, which is the oldest and largest market in Africa (see Degiannakis et al. 2010 ). According to the World Federation of Exchanges (https://www.world-exchanges.org), the JSE belongs to the Major stock exchange groups (top 20 by market capitalization) of issued shares of listed companies.
Against this backdrop, the objective of this paper is to study the predictive ability of economic news releases and macroeconomic determinants on returns, volatility and jumps of the stock and foreign exchange markets of South Africa. The entire analysis is implemented in a monthly frequency. Volatility is estimated with the use of the median realized variance estimator building on the work of Andersen et al. (2012) . Jumps are detected and estimated as in Duong and Swanson (2015) . The impact of the announcements is assessed building on the work of Huang et al. (2015) , by employing a vector autoregressive model with exogenous variables (VAR-X) in order to avoid endogeneity in the estimates. Our results reveal that the macroeconomic fundamentals can explain return, volatility and jumps series. Furthermore, macroeconomic announcements affect significantly both stock and foreign exchange markets. The robustness of results is ensured by examining the research questions in different sub-samples based on the global financial crisis of 2008. Such analysis has important implications for investment managers and policymakers. Our main target is to understand more efficiently the nature of jumpy (known as bad volatility) volatility during periods of macroeconomic adjustments in an emerging but quite promising market. Assuming that policymakers' decisions causing macroeconomic adjustments can create jump-inducing turbulence in financial markets, it is economically vital to progress to an econometric understanding of financial time series behavior of bad and good volatility during such periods (see Todorov and Tauchen, 2011) . Furthermore, the insights provided in this study are important for the development of hedging strategies and the specification of risk premia. Basically, investors make decisions associated with risk management and designing an appropriate asset allocation strategy. Nevertheless, their decisions can be changed during 1 Continued investments in infrastructure and the increase in consumer spending (due to the rising incomes and rapidly developing economic sectors and particularly services) confirmed these expectations. To the extent that there can be improvement in the global economic climate, Africa is expected to return to its impressive growth performance recorded before the global financial crisis of 2008.
periods of macroeconomic adjustments and hence could affect the expected risk premia. In light of this, it would be particularly interesting to extend such analysis to other emerging markets-as part of future research-by revisiting the effect of economic news releases and macroeconomic determinants not only on returns and volatility but also by separating volatility into its bad and good components using non-parametric estimators. To our knowledge, this is the first such study.
The remainder of this paper proceeds as follows: Section 2 presents the description of data sources. Section 3 deploys the methodology. Section 4 discusses the empirical findings. Section 5 offers the conclusions.
Data
The dataset begins on 3 January 2000 and ends on 31 December 2014, for a total of 3906 trading days. Data is obtained from DataStream. South African stock (FTSE/JSE All Share Index) and foreign exchange market (USDZAR) data are in US dollars. 2 The FTSE/JSE All Share Index is a major stock market index which tracks the performance of all companies listed on the Johannesburg Stock Exchange in South Africa (see Degiannakis et al. 2010) . It is a free-float market capitalization weighted index. The FTSE/JSE All Share Index has a base value of 10,815.08 as of 21 June 2002. The USDZAR spot (South African) exchange rate specifies how much one currency, the USD, is currently worth in terms of the other, the ZAR. While the USDZAR spot exchange rate is quoted and exchanged within the same day, the USDZAR forward rate is quoted on a day but its delivery and payment take place on a specific future date. Table 1A reports the descriptive statistics of returns, volatility and jumps series of the South African equity market. Table 1B reports the descriptive statistics of returns, volatility and jumps series of the South African exchange market.
Quarterly or monthly macrodata series were retrieved from the Economic Outlook Database of the International Monetary Fund in January 2015. The CPI basket was revised in January 2013. The decisions on interest rates are taken by the South African Reserve Bank's Monetary Policy Committee (MPC). The official interest rate is the repo-rate. This is the rate at which central banks lend or discount eligible paper for deposit money banks, typically shown on an end-of-period basis. Since 2012, South Africa has been posting trade deficits mainly due to higher imports of fuel and high-value added goods, while exports have been hurt by several strikes in key mining sectors. In 2013, the biggest trade deficits of South Africa were recorded in its relation to Saudi Arabia, China, India, Germany and Nigeria and the biggest trade surpluses in relation to Botswana, Namibia, Zambia, Mozambique, Zimbabwe, the Netherlands and the United States. Standard & Poors credit rating for South Africa stands at BBB. Moodys rating for South Africa sovereign debt is Baa1. Fitchs credit rating for South Africa is BBB+. In general, a credit rating is used by sovereign wealth funds, pension funds and other investors to gauge the credit worthiness of South Africa, thus having a big impact on the country's borrowing costs. We group South African economic news releases into three groups of announcements. Table 2 reports the statistical description of each dummy variable. News releases are retrieved from the economic calendar of the Trading Economics. For robustness purposes, news releases are cross-checked with the economic calendar of the FXStreet and several South African news providers. Notes. Table 2 lists the three different types of economic news releases, their detailed description, the number of releases and the proportion of days with releases compared to the entire sample.
We perform the analysis in two sub-periods. For robustness purposes, the determinants and the impact of announcements of returns, volatility and jumps of the stock and foreign exchange South African markets applied to different sub-samples because of international economic crises. For robustness purposes, the evaluation of commodities is implemented in two sub-samples. These are:
(1) The pre-crisis sub-sample: January, 2000 to August, 2008. This sub-period starts with the expansion of the FED and ECB balance sheet, because of liquidity issues that seized financial markets, following the collapse of Lehman Brothers (see Cukierman 2013) . (2) The post-crisis sub-sample: September, 2008 to December, 2014. This sub-period starts after the expansion of the economic crisis up to the end of the sample. It can be considered as the post-crisis sub-period for the purposes of this study.
Methodology
We assess the direct impact of South African economic news releases with the use of exogenous variables as well, building on the work of Huang et al. (2015) and Gennaioli et al. (2014) . The exogenous variables used in this study are: (i) Inflation rate, (ii) stock market capitalization, (iii) GDP (gross domestic product), (iv) trade integration and (v) interest rate. Quarterly or monthly macrodata series were retrieved from the Economic Outlook Database of the International Monetary Fund in October 2014. 3 Trade integration is measured as the ratio of international trade (imports plus exports) of a country over the country's GDP.
For our study, we employ 4 a vector autoregressive model with exogenous variables (VAR-X) described as follows:
where Y t can be (i) return, (ii) volatility or (iii) jumps series of the South African stock and foreign exchange series in time t (in months) and (i) inflation rate (I NFL t ), (ii) gross domestic product (GDP t ) or (iii) interest rate (I NT t ) expressed at their first differences. The dummy variable (Di, t) can be any of the following four categories: (i) The monetary policy (SARB interest rate decision) (D 1 ), when Y t is I NT t , (ii) the macroeconomic announcements (gross domestic product, M3 money supply, trade balance, net and gross gold and forex reserves and Reuters econometer) (D 2 ), when Y t is GDP t , (iii) governmental policy news releases (producer price index, private sector credit, unemployment, total new vehicle sales, manufacturing production index, purchasing manager index, consumer price index and retail sales) (D 3 ), when Y t is I NFL t and (iv) all South African economic news releases together (D). The exogenous variables are: (i) Inflation rate (I NFL t ), (ii) stock market capitalization (MC t ), (iii) gross domestic product (GDP t ), (iv) trade integration (IT t ) and (v) interest rate (I NT t ) expressed at their first differences, by excluding the corresponding exogenous variable for the estimation when it coincides with the dependent variable. By applying this model, we are able to capture significant contemporaneous influences and avoid endogeneity that is likely to exist in the previous equation. The number of lags was selected according to AIC.
Monthly volatility series are estimated via the median realized variance, (MRV t ), building on the study by Andersen et al. (2012) and is described as follows:
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where R t,i is the daily logarithmic return for i day within month t and l = 1, .., N is the total number of daily observations within a month (on average the number of daily observations is twenty one). The properties of monthly volatility have been studied in Gkillas et al. (2018d) , among others. The determinants of monthly jumps are also examined as in Gkillas et al. (2018b) , Gkillas et al. (2018c) and Gkillas et al. (2019) , among others. Jumps are detected as in Bekaert and Hoerova (2014) , with the threshold bipower variaton (TBPV t ), which is employed as a jump-free volatility estimator:
where I {·} is the indicator function and the threshold function. R t,i is the daily return series and t is time in months. Following Duong and Swanson (2015) , the jumps statistic is given by:
where RV t is the medial realized volatility (MRV t ) 5 and TQ t is the realized tripower quarticity which is
| 4/3 and converges in probability to integrated quarticity. The ZJ (TBPV) t statistic follows standard normal distribution. A jump is considered to be significant if the test statistic exceeds the appropriate critical value of the standard normal distribution denoted by Φ α , at α level of significance; a 95% significance level is employed. 6 The jump component of volatility is:
where I [·] is the indicator function of the ZJ (TBPV) t statistic in excess of a given critical value of the Gaussian distribution φ a . The summation of the squared jump component and the continuous component of the RV t estimator equals to volatility (MRV t in this study).
Empirical Results
The results of the impact of the South African economic news releases on South African stock and foreign exchange markets on monthly returns, volatility and jumps series of the South African foreign exchange market are presented on Panel A of Table 3 for the equity market and in Panel B of Table 3 for the exchange market. Table 4A ,B indicate the impact of the determinants on monthly returns, volatility and jumps series.
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The RV t is employed in the jumps detection scheme in order to comply with the literature. 6 There are not significant changes in intensity and magnitude of volatility jumps for a 99% significance level. Notes. Table 3 reports the impact of announcements on monthly returns, volatility and jumps series of the South African stock and foreign exchange (to US dollars) markets in panels A and B, respectively; * and ** indicate statistical significance at a 10% and 5% significance level, respectively. Table 4A reports the impact of macroeconomic determinants of the monthly returns, volatility and jumps series of the South African stock market in panel A, B and C, respectively. * and ** indicate statistical significance at a 10% and 5% significance level, respectively. Table 4B reports the impact of macroeconomic determinants of the monthly returns, volatility and jumps series of the South African foreign exchange (to US dollar) market in panels A, B and C, respectively; * and ** indicate statistical significance at a 10% and 5% significance level, respectively.
Regarding the results presented in Table 3 , for the stock market (Table 3 , Panel A), there is evidence that it is more heavily affected by economic events significant to South African economic news. Economic news have a significant impact on monthly jumps series in the total and pre-crisis periods, while monthly returns and volatility seem to be less affected in the same periods. More specifically, the economic announcements on monetary policy (D1) have the most significant statistical power. For the same market, returns, volatility and jumps series seem to be unaffected by economic announcements (D) and monetary policy (D1) announcements in the pre-and post-crisis sub periods. However, macroeconomic announcements (D2) and governmental policy news (D3) have an effect on monthly returns and volatility series mostly in the total period under examination. In Panel B of Table 3 , we present the results for the foreign exchange market. We observe that economic news have a minimal impact on the foreign exchange market. For this reason, we conclude that the foreign exchange market is less affected by economic announcements, with an explanation being that investors focus on different global financial events.
Furthermore, we examine the country-specific macroeconomic fundamentals as determinants on monthly returns, volatility and jumps series. We present the analysis of the impact of the determinants on monthly returns, volatility and jumps series for the South African stock market in Table 4A, while  in Table 4B , we present the results for the South African foreign exchange market. There is evidence that the impact of the determinants explains returns, volatility and jumps series particularly in the total period examined for the stock market (Table 4A ). The magnitude of macroeconomic fundamentals is more intense in the overall time period. More specifically, the inflation rate (I NFL), the monetary policy (MC) and the gross domestic product (GDP) have the most statistically significant impact in all series. Regarding the pre-crisis sub-sample, there are variables with no statistical effect on the specific period, except for the monetary policy (MC), while the inflation rate (I NFL) has a statistically significant effect in all series concerning the post-crisis sub-sample.
As for the exchange market (Table 4B) , we observe that the magnitude of the macroeconomic determinants is more intense in the overall and pre-crisis periods in all series. In this case, the inflation rate (I NFL) and the monetary policy (MC) have the most statistically significant impact for the monthly returns and jump series, particularly in the total period under examination. Moreover, regarding the pre-crisis sub-sample, the gross domestic product has a statistically significant effect in all series, while for the post-crisis sub-sample, the interest rate (I NT) is a determinant with statistically significant impact different from zero in all series.
To sum-up, we find that economic news releases affect significantly both stock and foreign exchange markets. Such findings are consistent with the existing literature. McQueen and Roley (1993) , Remolona (1997, 1999) and Andersen et al. (2007) , among others, studied whether economic news releases affect asset prices. These papers have showed strong evidence that macroeconomic announcement do affect asset returns. Furthermore, going one step further, we also find that the release of more precise economic news have a higher impact on returns, volatility and jumps (see Hautsch and Hess 2007) . In other words, a strong relationship also exists between economic news. However, this relation differs across the business cycle (see Gilbert 2011).
Conclusions
We investigate the impact of economic news releases on returns, volatility and jumps series of the stock and foreign exchange markets of South Africa. The effect of macroeconomic determinants is also assessed. The dataset begins on 3 January 2000 and ends on 31 December 2014, for a total of 3906 trading days incorporating various market phases, such as booms and crashes. The entire analysis is implemented in a monthly frequency. For robustness purposes, the impact of economic news releases is assessed in tow sub-periods before and after the global financial crisis. Volatility is estimated with the use of the median realized variance estimator building on the work of Andersen et al. (2012) . Jumps are detected and estimated as in Duong and Swanson (2015) . The impact of the announcements is assessed building on the work of Huang et al. (2015) , by employing a vector autoregressive model with exogenous variables (VAR-X) in order to avoid endogeneity in the estimates. The macroeconomic fundamentals explain return, volatility and jump series sufficiently. Economic news releases affect significantly both stock and foreign exchange markets. However, the stock market is more heavily affected by economic news releases than the foreign exchange market. Such evidence is consistent with the existing literature. That is, the release of more precise economic news have a higher effect on financial markets (see Hautsch and Hess 2007) . Furthermore, a strong relationship also exists between economic news but this relationship differs across the business cycle (see Gilbert 2011) .
Taking into consideration the recent events concerning the BRICS and the inflow of investment capital in non-oil producing countries from the declining oil prices, the findings of this study have an international interest. In addition, a better understanding of the nature of jumpy volatility during periods of macroeconomic adjustments has various implications for investment managers, international investors and policymakers. This fills in a niche part of the literature on the South African economy and financial markets. In particular, investment managers and international investors should also incorporate such evidence into their asset allocation and risk management strategies during periods of jump-inducing turbulence in financial markets due to economic news releases. What is more, an econometric understanding of market participants responses to economic news releases is important for an effective policy intervention framework to limit jump-inducing turbulence in financial markets. In light of this, policymakers should incorporate the results in favor of markets' participants.
Future research may concern alternative methods for assessing the impact of economic news releases and macroeconomic determinants on returns, volatility and jumps. Finally, a limitation of this study is the use of monthly data. Thus, one could also analyze the role of these oil shocks on volatility jumps of equity markets of other developed and developing economic news releases in South African financial markets using high-frequency data estimating daily volatility and volatility jumps.
